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Introduction

- no previous measurements in the resonance region
-~ important to answer the question about the origin of 36S

w365 js believed to be synthesized during the weak s-process
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Introduction

41Ca(n,a) reaction strongly dominates over the
41Ca(n,y) reaction in the resonance region

l

Maxwellian averaged cross section (MACS) at stellar temperatures
of importance for s-process nucleosynthesis in stars
will be larger for 4'Ca(n,a) than for 4'Ca(n,y)

l

branching in the nucleosynthesis path

rmination of the MA




Experimental setup

GELINA neutron time-of-flight facility

(Institute for Reference Materials and Measurements
(IRMM) Geel, Belgium)
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Frisch gridded ionization chamber
FLIGHT PATHS with methane as detector gas

21 geometry

accelerator: 800 Hz repetition frequency

FLIGHT PATHS
SOUTH



Experimental setup

two different measurement campaigns to determine reaction cross section

-~ at8.5mflightpath *  measured by L. De Smet (2006)

+at30mfligthpath s g improve the energy resolution and to
extend the energy range

< remove neutrons from previous bursts: boron
overlap filter

< time dependent background:
determined in a separate measurement
putting black resonance filters such as
Au, Co, Mn, Rh, W and Al in the neutron beam
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Experimental setup

< neutrons LINAC

cathode
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Experimental setup

- 41Ca sample
prepared at IRMM
suspension spraying in methanol on an aluminium foil
enrichment 63.38 %
effective area 6 x 5 cm

(4.08 + 0.40) x 10*8 atoms

< uncertainty is mainly due to the uncertainty on
the 4'Ca half-life = (1.02 £ 0.07) x 10° y




Data reduction

YCa(En) — gCaNCaO-Ca (En)¢(En) +YCiG (En) (1)

detector efficiency
neutron flux

- 41
number of atoms in the 4'Ca sample time dependent background

differential neutron induced cross section to be determined

Similar relation for the flux counting rate °B(n,a.) (2)

dividing (1) and (2):




Results: Cross section

— « — Measurement 30 m
— « — Measurement 8.5 m

computer code for data reduction and

uncertainty propagation
in time-of-flight cross section data,

which was developed at IRMM
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Results: Resonance analysis

resonances due to the experimental resolution

- Fitting of the resonances:
—) E,..: resonance position

I': total level width
A...: area of the resonance

parameters

®,: resonance strength
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Results: Resonance analysis

| 41 Ca(n,alpha)

" =4197eV

reaction cross sections /b

Energy /keV



Astrophysical implications: MACS
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some stellar temperatures
are of particular interest
to s-process calculations:
8, 12 and 25 keV

MACS value at 8 keV
> both theoretical values
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Conclusion

~ 41Ca(n,0.)38Ar cross section measurement:
first results in the resonance region

<+ comparison between theoretical and experimental MACS values:
MOST gives the best results

< resonance analysis ongoing to determine resonance parameters,
which are not available yet in the literature
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